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LETTERS TO THE EDITOR. 

flhe Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 

Colliery Warnings. 

During the past thirty years, the Colliery Warnings 
appearing from time to time in various leading news¬ 
papers in the British coalfields have been vigorously, even 
viciously, attacked by a few mining engineers and pro¬ 
fessors of mining. Two excuses have been advanced as 
an explanation of these onslaughts—warnings are held to 
be an insult to the intelligence of miners, and, although 
based upon recorded facts, they are diametrically opposed 
to theory, to the common view, and to educated opinion. 
It is the theory that forms the burden of a column article 
on the subject in the Times of January 4, and it is the 
theory which Prof. Henry Louis harps upon in Nature 
of January 12, pp. 336-8. 

One of the most remarkable features of the various 
discussions has been the refusal of the theorists to accept 
any facts unless these can be made, somehow or other, to 
support the common view. Of Darwin it has been said 
that “ he would destroy his theory rather than ignore a 
fact.” It is a pity that many prefer to adopt the opposite 
principle, and are ever ready to dismiss facts which do 
not support popular beliefs. When definite facts are 
stated showing that the Colliery Warnings are _ issued 
during the periods when nearly all our mining disasters 
occur, the usual retort is that the cases have little or no 
bearing on the matter, and yet if a misstatement is made 
as to the atmospheric conditions, the theorists claim that 
the accident is one that supports their view. Newspapers 
are a fruitful source of error, especially in scientific 
matters. The melancholy fact is that, with all the 
“ education ” of the past forty years, people appear to be 
more ready than ever before to swallow the most ridiculous 
statements appearing in the Press under the guise of 
scientific information. 

Here is Prof. Louis entering upon a crusade against 
Colliery Warnings because they are not in accordance 
with his theory. Of course, the first impression the 
general reader entertains is that the professor has mastered 
the meteorology of the subject, but when, as a witness 
before the Royal Commission on Mines, on May 27, 1908, 
he was asked if he was acquainted with the official daily 
meteorological reports, his reply was : “ I have seen them, 
but I am not familiar with them,” an admission which 
puts him out of court. Books of newspaper cuttings, on 
the other hand, are far more entertaining than dry official 
reports, and it does not require much research to alight 
upon definite statements that colliery explosions have 
occurred under a low or rapidly falling barometer. The 
most glaring of them is connected with the greatest mining 
disaster the world has ever known—the explosion in the 
Courrieres mine, within a few minutes of 7 a.m. on March 
to , 1906, when about 1200 miners perished. Prof. Louis, 
doubtless, read the statement in the Colliery Guardian, 
the organ of the mining engineers, that that frightful 
calamity was accompanied by a " pronounced fall of the 
barometer.” The assertion fitted in exactly with the 
theory, and therefore there could be no possible objection 
to it. The statement, however, was most inaccurate. At 
the very moment that the pit blew up, observations were 
being taken all over France and neighbouring countries, 
and almost before it was known that the disaster had 
occurred, the Bulletin International du Bureau Central 
Metiorologique de France had been prepared showing the 
existence of a well-marked area of high pressure right 
over France; the barometer had been rising throughout 
I he previous night, it was rising at the time of observa- 
iion, and subsequent reports showed that it continued to 
rise for some time after the explosion. No amount of 
juggling with what was said in the papers can get over 
(he cold, dry record of facts. The official information 
is public property, which Prof. Louis and all who support 
him can consult at leisure and at trifling cost. 

L, Mav and June, tqio, readers of the Scotsman were 
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treated to a discussion of the subject, one of the critics 
giving the worst case in his long experience of such an 
issue of damp in a mine in the east of Scotland “ that 
the airways, &c., became so foul, the miners had per¬ 
force to leave off work and clear out.” This dangerous 
outburst was said to be associated with the glass falling 
an inch in the course of a few hours. It agreed precisely 
with the popular notion of the external fitness of things. 
In a subsequent communication the critic, to dispel the 
doubt about the barometer having dropped at an unheard- 
of rate, supplied readings said to have been obtained from 
the Kew and Glasgow records. Unfortunately for the 
theorists, the Glasgow values show that the decrease of 
pressure on each of the two occasions relied upon was 
exactly an inch less than was stated by the critic, the 
barometer standing very high, in the first case perfectly 
steady, changing only 0-005 inch (not 1-005 inches) in six 
hours, and in the second case declining 0-112 inch (not 
1.x 12 inches) in six hours. These imaginary falls of more 
than an inch in six hours will have got -into many a scrap¬ 
book for future reference. 

How determined the theorists are not to attach any 
weight to evidence which is unfavourable to them is well 
illustrated by the rash condemnation of the Seaham 
records by a leading supporter of the low-barometer 
idea :—“ As to Mr. Corbett’s figures, they have given us 
much amusement, as he got results flatly contradicting 
simple scientific principles. The Germans at Saarbriicken 
similarly.” Facts obtained by careful observers. in 
different countries are thus not entitled to consideration; 
they only deserve to be laughed at because they are at 
variance with preconceived notions. 

Prof. Louis and his supporters are afraid that if they 
give way on this question, a terrible fate awaits the 
world—nothing short of casting Boyle’s law to the scrap- 
heap. But they can rest assured that no such dire 
calamity is indicated. Boyle’s law will for ever remain 
unassailable; what must go by the board and to the scrap- 
heap is the method adopted by the low-pressure theorists 
to support their views. Who first started the curious idea 
that the barometer falls at the rate of o-ox inch per 
minute is not known, but it is the rate used by many 
writers here and abroad. It was adopted by the Royal 
Commission of 1879-86, by Sir Frederick Abel, by the 
Colliery Guardian, and others, to show that an acre goaf 
charged with a yard in depth of gas would foul a 
ventilating current of 1000 cubic feet per minute to the 
extent of 4-4 per cent., and the current is consequently 
nearing the explosive point, which is from 5 per cent, to 
7 per cent, of fouling. There are two very serious objec¬ 
tions to this conclusion. In how many mines in the 
United Kingdom do the Government inspectors consider 
1000 cubic feet of air per acre of gas as ample. for 
ventilating purposes? Has anyone ever known, within 
the temperate zone, falls of the barometer at the rate of 
0-6 inch per hour, or 14-4 inches per day? The alleged 
fall of an inch in six hours at Glasgow, referred to above, 
is a mere nothing compared with the stupendous rate 
beloved of mining engineers. Continental experts who 
have studied the subject have decided that 0-04 inch 
(1 millimetre) per hour is a very rapid fall. A rate of 
0-06 inch per hour is far from being a common occur¬ 
rence, and intervals of years may pass between falls of so 
much as o-x inch in an hour. To prove their case, the 
theorists have adopted a rate which is fifteen times greater 
than a very rapid fall. Even if we apply 0-06 inch per 
hour, or o-oox inch per minute, and keep to the xooo-foot 
ventilating current, it reduces the fouling from 4-4 per 
cent, to 0-44 per cent., a proportion which the firemen 
would have very great difficulty in detecting. There is 
here no violation of Boyle’s law, which teaches us that 
the expansion of the gas is proportional to the diminu¬ 
tion of pressure, not ten or fifteen times. greater. In 
general terms, it may be stated that with a normal 
ventilating current no diminution of pressure in our lati¬ 
tudes is sufficiently great to bring out from the open goaf 
a volume of gas large enough to foul the ventilation to the 
explosive point. _ . 

Now as to the high-pressure side of the question. Prof. 
Louis strongly objects to Warnings against danger during 
anticyclonic periods, for they upset his teaching; but the 
note in Nature of December 29 last, p. 277, shows that 
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there is a preponderance of explosions about the time that 
the central areas of anticyclones lie over our own coal¬ 
fields. Until Prof. Louis can prove that this statement, 
made by an independent investigator, is wrong, those who 
study the question with an open mind will not readily 
acquiesce in his theory, which requires the presence of a 
cyclonic area to bring about a disaster. True, Mr. 
Dobson’s report to the British Association, and the papers 
to the Royal and the Meteorological Societies by Messrs. 
Scott and Galloway, were based on the theory that a low 
and falling barometer was necessary; but a glance at 
their diagrams is sufficient to show that accidents under 
a high barometer were attributed to a falling barometer 
at some other time, Mr. Dobson going so far away as a 
fortnight from an explosion to get a barometric fall to 
satisfy the theory. But when Messrs. Scott and Galloway 
had completed their inquiry from the purely theoretical 
side, the diagrams were ready, and the percentages of 
accidents under different conditions had been worked out, 
recourse was had to the very simple device of looking up 
the facts. Mr. Galloway was permitted to examine a 
large number of report books kept at mines in Scotland 
in 1873. To the amazement of the authors, they “ found 
that sometimes a sudden fall of atmospheric pressure has 
taken place without causing gas to appear, and some¬ 
times gas has suddenly appeared in considerable quantity 
when the pressure was high and steady.” Before the 
Royal Commission of 1879-86, an experienced mining 
engineer, Mr. F. Warded, stated that from his own 
observation explosions occurred generally on a rising 
barometer; and Mr. (now Sir) Henry Hall, the well- 
known Inspector of Mines, declared :—“ Mo.re of the large 
accidents that have happened in my hands have happened 
when the glass was high, than otherwise.” Evidence in 


support of these statements could be multiplied to any 
extent, and those who are interested in the question, 
instead of treating the evidence as merely amusing, should 
seriously endeavour to arrive at a reasonable explanation 
of the appearance of dangerous volumes of gas in mines 
when the barometer is rising or stands high. 

There was a time when no one guessed that the earth’s 
crust was always on the move, wobbling like a jelly; but 
Darwin started a new idea, declaring that the time would 
come when scientific men would no more regard the earth 
as immovable for any length of time than they would 
believe in an everlasting calm in the atmosphere. Since 
that declaration we have advanced a long way on the 
road towards proving the earth’s crust, no longer sup¬ 
posed to be a rigid mass, liable to rise and fall under 
the vast changes of atmospheric weight indicated by baro¬ 
metric variations. To miners it has been a matter of 
common observation that earth movements are of frequent 
occurrence, and the evidence before the Royal Com¬ 
mission of 1879 showed that strong rock-roofs are either 
actually forced down or become much curved, eventually 
recovering their normal position when the gas-pressure is 
diverted in some other direction. The great disaster at 
Abercarne on September 11, 1878, when 268 lives were 
lost, had been preceded by outbreaks of gas daily from 
September 5 to 10, consequent upon a squeeze or settling 
down. Since the beginning of the month high barometric 
pressure had ruled—30*25 inches at Abercarne on the day 
of the disaster. 

The Seaham records demonstrate clearly that there is 
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an intimate relationship between the movements of the 
barometer and the pressure of the gas existing in sealed- 
up places in the earth—not the gas in the open goaf, 
which is acted upon directly by the air-pressure. The 
gauge inserted in the sealed-up reservoir of the Hutton 
seam showed that on every occasion when the barometer 
rose, even as on March 24, 1881, when it was at a very 
low level, the imprisoned gas showed an out-bye pressure, 
indicating that it was being compressed (Fig. 1). When the 
barometer was at its lowest, the compression ceased, and 
the gauge indicated an in-bye pressure. Those who dis¬ 
cussed the observations were mystified ; they could not get 
over the facts disclosed, and the only escape from the 
dilemma was by deciding that ifc was all the fault of the 
barometer—that it was not sensitive enough to fall twenty, 
thirty, or forty-eight hours sooner than it does ! No 
physicist who has studied the action of the instrument 
would admit that, even supposing there is any lag, it 
would amount to as many seconds. It is a more reason¬ 
able suggestion that the increase of barometric pressure 
weighs down the earth’s crust, and this, acting upon the 
imprisoned gas, increases its pressure. It is under these 
high-pressure conditions that Colliery Warnings have been 
issued through three decades, and it is under these same 
conditions that the worst explosions take place, for they 
are associated with great outbursts of gas flooding the 
workings suddenly, and not with the almost inappreciable, 
regulated flow of gas from the open goaf under a low and 
falling barometer. 

The Author of the Warnings. 


I am delighted to find that my article on this subject 
has drawn a reply from the Author of the Warnings, 
though I must admit to disappointment at the character 
of his letter. In my article I stated 
certain facts as to the occurrence of 
fiiedamp in collieries, and showed how 
this gas must behave under varying 
barometric pressure in accordance with 
well-known physical laws; to my 
mind, there is only one proper way of 
controverting conclusions thus arrived 
at, and that is to show where I am 
mistaken in my statement of facts, in 
my enumeration of the natural laws, 
or in my deductions from these 
premises. This, however, is precisely 
what the Author of the Warnings has 
not even attempted to do; he has pre¬ 
ferred to be guided by the old solicitor’s 
maxim : “ When you have no case, 
abuse the plaintiff’s attorney.” 

I do not propose to follow the Author of the Warnings 
in the personal tone that he has introduced into the dis¬ 
cussion, except to say that the theory—if theory it be— 
that a falling barometer is apt to correspond with an 
increase in the percentage of firedamp in the air of 
collieries is certainly not my theory, and originated long 
before my time. As the Author of the Warnings implies 
that these views necessarily connect colliery explosions 
with a low barometer, it seems worth while repeating that 
this is not my opinion ; all that I maintain is :— 

(1) Barometric variations are only a contributory cause, 
and a relatively unimportant one, of colliery explosions. 

(2) A falling barometer, or, to be more precise, a flatten¬ 
ing downwards of the barometric gradient, is apt to be 
accompanied by an increase in the percentage of fire¬ 
damp in the air of mines. 

Thus W. Kohler has shown that a slow increase in 
the percentage of firedamp may be due to a steady high 
barometer, or even to a slow rise following upon a 
very rapid one, i.e. to a flattening of the barometric 
gradient. 

The Author of the Warnings appears to attach much 
importance to the Seaham Colliery records. Seeing how 
fiercely he has accused everyone else of only using such 
facts as suit them, it might be expected that he, at any 
rate, would be above reproach in this respect; unfortu¬ 
nately, however, it would be difficult to find a worse 
offender than he is in the use he has made of these 
records. In the first place, he ought to have made it 
clear that these records do not show gas pressure in a 
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